Aims: We aimed to estimate the magnitude of socioeconomic inequality in self-rated health among Nordic adolescents (aged 11, 13 and 15 years) using the Family Affluence Scale (a composite measure of material assets) and perceived family wealth as indicators of socioeconomic status. Methods: Data were collected from the health Behaviour in School-aged Children (hBSC) survey in 2013-2014. A sample of 32,560 adolescents from Denmark, Norway, Finland, Iceland, greenland and Sweden was included in the study. Age-adjusted regression analyses were used to estimate associations between fair or poor self-rated health and the ridit scores for family affluence and perceived wealth. Results: The pooled relative index of inequality of 2.10 indicates that the risk of fair or poor health was about twice as high for young people with the lowest family affluence relative to those with the highest family affluence. The relative index of inequality for observed family affluence was highest in Denmark and lowest in Norway. For perceived family wealth, the pooled relative index of inequality of 3.99 indicates that the risk of fair or poor health was about four times as high for young people with the lowest perceived family wealth relative to those with the highest perceived family wealth. The relative index of inequality for perceived family wealth was highest in Iceland and lowest in greenland. Conclusions: Social inequality in self-rated health among adolescents was found to be robust across subjective and objective indicators of family affluence in the Nordic welfare states.
Background
Previous research has shown that the well-established relation between socioeconomic status and health among adults -generally showing poorer health among those with a lower socioeconomic status -appears to be less consistent among adolescents [1] [2] [3] [4] . One possible explanation for this is that adolescence is a period of equalization, where the impacts of parental status become less important than the influences from peers [4] . Another explanation is that methodological issues contribute to inconsistencies in the relation among adolescents. As adolescents have a limited knowledge of their parents' income, education and occupation, it can be argued that other indicators are needed to address health inequalities in this age group [5, 6] .
The Family Affluence Scale is an indicator of material affluence that was developed to reflect the material resources in the family. The Family Affluence Scale includes questions about the material conditions in the family, such as the number of computers and cars in the family, and whether the children have their own bedroom [6, 7] . however, objective measures do not provide a complete account of socioeconomic status among adolescents because adolescents define their own social status relative to others, such as their peers, during their transition to adulthood [8] . Subjective measures that assess the perceived relative position within a social hierarchy has been proposed as another way to estimate socioeconomic status among adolescents [9] . measurements of perceived socioeconomic status in adolescence have included questions on the adolescent's perception of their family's economic, financial or social status [8] .
The current study examined inequalities in selfrated health among adolescents from the Nordic countries. Self-rated health has proved to have both reliability and prognostic power [10] and is known to be associated with health outcomes later in life [10] . Previous studies have shown that adolescents with lower socioeconomic status have poorer health than adolescents with higher socioeconomic status [11, 12] .
A Nordic perspective on health inequalities is relevant. Although the Nordic countries can be seen as welfare states with relatively low poverty levels and equal income distributions, there are also significant health inequalities in this part of the world [13] . Socioeconomic inequalities in the Nordic states, as measured by the gini coefficient of income, are usually small, ranging from 0.22 to 0.34 (in 2011-2013), and are lowest in Norway and highest in greenland [14] . In terms of health policies, recent studies have documented clear-cut differences among the Nordic countries [15, 16] . For example, public health programmes in Norway highlight the role of social determinants of health. In Denmark, policies highlight individual responsibility and sensible health choices. The Nordic context, with some cultural commonalities but also some unique country political features, calls for a compare-and-contrast approach to the study of inequalities in young people from the Nordic countries. The results from such an analysis might inform policy formulation and indicate the need for joint or specific targets in the Nordic countries.
Previous studies on social inequality in health among adolescents in the Nordic countries have shown similarities in emotional symptoms among Nordic adolescents from low affluence families using objective measures [17] . however, little is known about the differences due to the use of relative or perceived measures of socioeconomic status and health across the Nordic countries [17] . Therefore the aim of the current study was to examine socioeconomic inequalities in self-rated health among adolescents aged 11, 13 and 15 years from six Nordic countries using both objective and subjective indicators of family wealth and relating these measures of socioeconomic status to self-rated health.
Methods

Sample
The study was based on data from the 2013-2014 health Behaviour in School-aged Children (hBSC) international survey and the data were extracted to give information about Sweden, Denmark, Finland, Norway, Iceland and greenland. A total of 32,560 school children (16,037 boys and 16,523 girls) aged 11, 13 and 15 years were included in the study. more details about the study and the participants have been reported elsewhere [18] [19] [20] .
Dependent variables
Participants were asked to rate their general health by choosing one of the four alternatives: excellent, good, fair or poor [10] . In line with previous research, their responses were categorized in two groups: those who reported their health as excellent or good and those who reported their health as fair or poor.
Independent variables
Age was used as a categorical variable (11, 13 and 15 years). The Family Affluence Scale is one of the most common tools or standard measurements used to measure the objective socioeconomic status of adolescents within the hBSC study [6] . The Family Affluence Scale III consists of six items, including: parental car ownership ('Does your family own a car, van, or a truck?' (0, 1, 2 or more)); sharing or not sharing bedroom ('Do you have your own bedroom for yourself?' (0, 1)); number of holidays per year ('how many times did you and your family travel out of country for a holiday/vacation last year?' (0, 1, 2, >2)); having computers at home ('how many computers does your family own?' (0, 1, 2, >2)); bathrooms at home ('how many bathrooms (room with a bath) are in your home?' (0, 1, 2, >2)); and having a dishwasher ('Does your family have a dishwasher at home?' (0, 1)).
The psychometric properties of the Family Affluence Scale III were addressed in a separate validation study. The analysis of that study showed that the revised set of six items included in the present study were unidimensional. The summation of items is based on this analysis [7] . The Family Affluence Scale III used in this study has demonstrated good criterion validity across a range of studies [7, 11] .
The composite Family Affluence Scale score was calculated for each adolescent by adding the six items (scores ranging from 0 to 13).
Perceived family wealth was measured by the single question: 'how well off do you think your family is?'. The response alternatives were ordinally scaled: 'very well off ' (1), 'quite well off ' (2), 'average' (3), 'not so well off ' (4) and 'not at all well off ' (5).
Statistical analysis
We estimated health inequalities through modified Poisson regression analysis with design-adjusted standard errors using the Stata SVy routines. In two separate models, self-rated fair or poor health was regressed on the ridit score of family affluence and perceived family wealth. In these models, the ridit score for family affluence and the ridit score for perceived family wealth ranged from 0 to 1. By scaling the socioeconomic variables from 0 to 1, regression coefficients represented the predicted total inequality in the population related to that socioeconomic variable. To test demographic and regional differences in health inequalities, we also included country, age group and sex as fixed independent factors in the models. A saturated model including all two-, three-and four-way interactions were conducted. Adjusted Wald F-tests were performed to test the significance of terms. The marginal effects of inequalities for each level of the included factors were estimated using the Stata mARgINS routine. The distribution of the population in various socioeconomic groups may vary considerably between countries and it is important to take this distribution into account in the study of socioeconomic inequalities in health [17, 21] . Therefore we followed the framework of mackenbach and Kunst [21] for the regression-based estimation of the relative index of inequality and the slope index of inequality. exponentiated regression coefficients for the difference between the highest and lowest level of the hierarchy (a one-unit difference) can be interpreted as the relative index of inequality. In addition, the Stata mARgINS routine estimates the predicted percentage point difference in risk for self-rated fair or poor health for a person at the lowest versus a person at the highest relative status. This difference represents the slope index of inequality.
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results Table I shows the prevalence of self-rated fair or poor health in the Nordic countries. Self-rated fair or poor health was more common among girls. Across the Nordic countries, self-rated fair or poor health for boys ranged between 6.7% (Sweden) and 16.3% (Iceland) and for girls between 10.6% (Sweden) and 20.2% (greenland). Self-rated fair or poor health increased with age for both boys and girls.
Poisson regression models with self-rated fair or poor health as the dependent variable and socioeconomic status variables as the key independent variables showed a number of interactions. There were statistically significant two-way interactions between the ridit score for family affluence and country (adjusted Wald F(5, 2149) = 2.59, p < 0.02), the ridit score for perceived family wealth and country (adjusted Wald F(5, 2143) = 2.92, p < 0.0124) and the ridit score for perceived family wealth by age group (adjusted Wald F(2, 2146) = 4.12, p < 0.0165).
There was no statistically significant two-way interaction observed for age group by the ridit score for family affluence (adjusted Wald F(2, 2148) = 0.69, p < 0.50), sex by the ridit score for family affluence (adjusted Wald F(1, 2149) = 2.32, p < 0.1281) or sex by the ridit score for perceived family wealth (adjusted Wald F(1, 2147) = 2.49, p < 0.1150). Table II shows the estimated marginal effects from the saturated Poisson regression model including all possible effects, expressed as the relative index of inequality for family affluence and family wealth. To exemplify, the pooled relative index of inequality of 2.10 indicates that the overall risk of fair or poor health was about twice as high for young people with the lowest family affluence relative to those with the highest affluence. The effects of socioeconomic status differed across countries for both indicators of status. The family affluence relative index of inequality ranged from 1.34 in Norway to 2.82 in Denmark. For perceived family wealth, the weakest relative index of inequality was observed in greenland (2.48) and Norway (3.10) and the strongest relative index of inequality in Iceland (5.99). Table III gives the slope index of inequality by subgroup. For family affluence, the slope index of inequality ranged from 3.46 in Norway to 12.50 in Iceland. The slope index of inequality for perceived family wealth was strongest in Iceland (29.13) and weakest in Sweden (11.21), greenland (12.16) and Norway (13.40 ).
Discussion
This study shows systematic gradients of poorer health with increasing levels of relative deprivation for both family affluence and perceived family wealth. using a large Nordic representative sample, this study also found that perceived socioeconomic status was a stable measurement for socioeconomic status in relation to self-rated health in adolescents across Nordic countries for both boys and girls.
Although the average relative inequality from the top to the bottom of the material hierarchy was about 2, there were notable country differences. Adolescents from Norway reported less inequality related to family affluence and the inequality related to perceived family wealth was also relatively weaker in Norway. There are several considerations to address in relation to the pattern of weaker inequalities in Norway. First, the differences in the proportion of fair or poor health is not a likely explanation for the weaker inequalities because the level of selfrated fair or poor health in Norway was comparable with that observed in the other countries. however, information bias by country might reflect differences due to differences in how the items are comprehended by the adolescence in the six countries. A second consideration is between-country differences in the distribution of family affluence. The scores in the Norwegian sample were more evenly distributed than in the other countries. This is partly due to the fact that the mean Family Affluence Scale score was higher in Norway, thus in absolute terms the difference from lowest to highest affluence was smaller in Norway than in the other countries. The weaker association might thus reflect a smaller absolute difference in the Family Affluence Scale. These scores were comparable in relative terms, but might reflect different scales in absolute terms.
In trying to understand the country differences in inequality, it is also relevant to consider the macroeconomic context. At the macro-level, high gini coefficients of income have been shown to be related to poor and very poor health among adults [22] and adolescents [23] . however, income inequality as measured through the gini coefficient decreased in Norway, Iceland and Finland between the years 2006 and 2013 and increased in Denmark and Sweden during the same time period. greenland has had the highest gini coefficient of the five Nordic countries since the year 2006 [14] . All five countries were exposed to the financial crisis during 2008 and 2009. Norway was comparatively less affected. By contrast, Iceland experienced a severe recession and financial instability. Being 'Well off' or 'Not at all well off' in Iceland might thus mean something else than in, for example, Norway. The fact that Norwegian adolescents had a higher overall level of family affluence than adolescents in other Nordic countries might indicate that, at the range of Norwegian affluence, inequalities are less potent factors in affecting health.
These results might also be of interest when comparing national public health policies and programmes between countries. Studies have found that there are differences in public health policies and programmes between the Nordic countries [15, 16] . The differences are evident in the countries' political approach to public health with respect to the individual perspective (behaviour and choices in lifestyle), living conditions and the degree to which health inequalities are seen as a political responsibility. Compared with the other Nordic countries, the Norwegian authorities appear to have a more explicit focus on social inequalities, as evidenced by government documents targeting health inequalities and aims to reduce them.
The current study extends and complements previous research on adolescent health inequalities. In a study of children from Denmark, Finland, Iceland, Norway and Sweden, halldorsson et al. [24] showed significant inequalities at the end of the 1990s, with the strongest inequalities observed for Denmark and Sweden. Inequalities tended to be weaker in Norway than in the other countries. In line with this earlier work, the current study showed the strongest relative inequality in Denmark. For perceived wealth, inequality was stronger in Iceland.
The computation of the relative index of inequality observed in this study mimics the methodology used in previous comparative studies and the results are similar to those obtained elsewhere. using a similar, but not identical, indicator of self-rated health measured in the 1997-1998 hBSC survey, Torsheim et al. [12] reported odds ratios ranging from 2.66 to 2.10 on the same age groups. Thus the magnitude of the effects was found using different birth cohorts and different health indicators, suggesting that the average association is fairly consistent across different methodologies.
In general, the relative index of inequality was stronger for the perceived wealth indicator than for the absolute Family Affluence Scale. The observed difference between perceived and objective measures mimics that of other studies. For example, in a comparative study elgar et al. [11] found subjective measures to be the stronger predictor of healthrelated outcomes. The stronger effect of perceived wealth could reflect the view that perceived wealth is more proximal to the health outcome than material circumstances -that is, the appraisal of low family wealth is potentially stressful and reflects material circumstances as well as the social standing of the family [25] . In countries with a relatively high material living standard, the perceived indicators of wealth are particularly relevant. even in comparatively wealthy societies such as the Nordic countries, children are able to position their family wealth on a subjective continuum and these evaluations are strongly related to their individual health ratings. The overall pattern aligns well with the findings of a meta-analysis that reported the strongest associations between subjective indicators of wealth and self-rated health for Western european countries [9] . The strength of the associations calls for continued efforts to understand the psychosocial and comparative processes involved in health inequalities among school children.
The strengths of this study include the fact that the data are based on large representative samples of adolescents from the Nordic countries, ensuring good coverage in all levels of material affluence and perceived socioeconomic status. The study used internationally established and validated measures of socioeconomic status in young people. To some extent, the indicators of objective status might have changed over time -for example, in one of the items the students are asked about owning a computer, which today should include smartphones and tablets. however, most of the Nordic countries have similar levels of technical development and even though the question needs updating, the comparison between countries should not have been affected. Another limitation that needs to be considered is that the cross-sectional design only allowed us to make comparisons between different variables at a single point of time. The cross-sectional design does not provide information about cause and effect relationships and the stability of self-rated health, the Family Affluence Scale and perceived socioeconomic status among adolescents between 11 and 15 years of age in the Nordic countries. Information bias by country might also affect the results due to differences in how the items are comprehended and differentiated by the adolescents from the Nordic countries. Large samples such as the current study have huge power to detect small differences between groups, with the danger of emphasizing even trivial differences. We attempted to avoid this by focusing on the relative risks as an effect size. An important issue is the level of outcome specificity for the observed inequalities. using a pathways perspective [26] , social inequalities develop across several mechanisms and the observed inequalities in one outcome might not generalize across pathways. Self-rated health, being a general construct, might capture the influence of multiple pathways, including health symptoms, health behaviours and education. Being a general outcome, the observed inequality in self-rated health might therefore be a good marker of the total level of health inequality in a country. To elucidate mechanisms of inequality, there is a need to include other outcomes, as well as other markers of socioeconomic status. It is therefore important in future research to assess the level of inequality across different types of indicators and mediation pathways.
The current study contributes to increased current knowledge about health inequalities in the Nordic welfare states. Although the Nordic countries are comparatively wealthy societies, socioeconomic differences are still important sources of health inequalities. Future studies need to address the pathways of such inequalities and their role in adolescents' perception of fairness.
